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ABSTRACT 
 
 
 
 
Application of p-type semiconductor copper oxide thin films as methane gas 
sensors in air was investigated. A series of copper oxide thin film had been prepared. 
The thin films were fabricated by using direct current (DC) sputtering technique on 
Corning glass substrates at different deposition time (30 to 180 min at 30 min 
interval) hence different thicknesses of thin films were produced. The target used for 
the copper oxide thin film growth was metallic copper (99.99% purity). The thin film 
thicknesses were measured by using surface profiler (Dektak 3). Aluminum comb-
like inter digital electrodes were deposited onto each substrate by thermal 
evaporation technique. Gas sensing characteristics mainly the resistance, sensitivity, 
response time and recovery time of copper oxide thin films upon exposure of 
methane gas in air were studied using gas sensing characterization system (GSCS) by 
varying the operating temperature starting from 100ºC to 300ºC with an increment of 
50ºC. The thicknesses of copper oxide thin films were in the range of 178 nm to 513 
nm at a deposition rate of 2.20 nm/min. The films resistances were found to increase 
in the presence of methane gas, and decreased with the presence of synthetic air. The 
resistances of copper oxide thin films as a function of operating temperature at 100ºC 
to 300ºC were found to decrease with the increased of operating temperature. Sample 
S3 with film thickness 274 nm exhibited the highest sensitivity (3.29) for methane at 
operating temperature of 200ºC with corresponding response time of 108 s and 
recovery time > 600 s. Whereas, for double array series, A2 (30 + 90 minute) showed 
the best sensitivity (2.01) with corresponding response time 86 s and recovery time  
> 600 s at operating temperature of 150ºC. Accordingly, it can be concluded that 
single sample showed excellent sensitivity compared to double array series. 
Therefore, single sample was preferable as gas sensor for the detection of methane 
gas in air. 
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ABSTRAK 
 
 
 
Aplikasi semi konduktor jenis-p filem tipis kuprum oksida sebagai penderia 
gas metana dalam udara telah dikaji. Satu siri filem tipis kuprum oksida telah 
disediakan. Filem tipis telah  difabrikasikan menggunakan teknik percikan arus terus 
(DC) di atas substrat kaca Corning pada masa pemendapan yang berbeza (30 hingga 
180 min pada selang masa 30 min), maka filem tipis yang berbeza ketebalannya 
dihasilkan. Sasaran yang digunakan untuk pertumbuhan filem tipis kuprum oksida 
adalah logam kuprum (ketulenan 99.99%). Ketebalan filem tipis diukur dengan 
menggunakan pembukah permukaan (Dektak 3). Elektrod inter jejari berbentuk sikat 
telah dimendapkan ke atas setiap substrat dengan teknik penyejatan terma. Ciri 
penderia gas terutamanya rintangan, kepekaan, masa gerak balas dan masa 
pemulihan bagi filem tipis kuprum oksida terhadap dedahan gas metana dalam udara 
telah dikaji menggunakan sistem pencirian penderia gas (GSCS) dengan merubah 
suhu operasi daripada 100ºC ke 300ºC dengan tokokan 50ºC. Ketebalan filem tipis 
kuprum oksida adalah dalam julat 178 nm sehingga 513 nm pada kadar pemendapan 
2.20 nm/min. Rintangan filem didapati meningkat dalam kehadiran gas metana, dan 
terkurang dengan kehadiran udara sintetik. Rintangan bagi filem tipis kuprum oksida 
sebagai fungsi bagi suhu operasi pada 100ºC ke 300ºC telah didapati menurun 
dengan peningkatan suhu operasi. Sampel S3 dengan ketebalan filem 274 nm 
mempamerkan kepekaan tertinggi (3.29) terhadap metana pada suhu operasi 200ºC 
dengan masa gerak balas bersamaan dengan 108 s dan masa pemulihan > 600 s. 
Manakala, siri tatasusun berganda, A2 (30 + 90 minit) menunjukkan kepekaan 
terbaik (2.01) dengan masa gerak balas bersamaan dengan 86 s dan masa pemulihan 
> 600 s pada suhu operasi 150ºC. Oleh itu, boleh dirumuskan bahawa sampel tunggal 
menunjukkan kepekaan cemerlang dibandingkan dengan siri tatasusun berganda. 
Oleh itu, sampel tunggal adalah pilihan utama penderia gas untuk pengesanan gas 
metana dalam udara. 
